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Abstract: Th e PLT [ ( Pb0. 83 La0. 17 ) TiO3 ] thin film was prepa red by a Sol-Gel
method acco rding to the requirements of non-volati le ferroelct ric random access
memory ( FERAM ) on ferroelect ric capaci to r. The electrical properties, such as the
hysteresis loop, dielectric constant , leakage cur rent , fa tigue and swi tching
cha racteristic w ere mea sured. The results show that the pola riza tion swi tching is
excellent, the remanent po la rization is about P r= 22μc /cm2 , coerciv e field is Ec= 60
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for a 0. 4μm PLT fi lm at 5 V. Fatigue measurement i llust rated the remanent
polariza tion P r was reduced by 20% af ter 4. 5× 1011 cycles at a peak to peak vo ltag e
,Vpp= 10 V o f saw too th signal.
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1　引　　言
???????????????????????? ( EEPROM )?? ,??????
??? ( FERAM )???????? [1～ 3 ]: ( 1)????? ,??? EEPROM?????? 10
～ 100μs,? FERAM?????? 10 ns; ( 2)????? ,?? EEPROM?????? 10
～ 12 V , FERAM? 2～ 5 V; ( 3)??? ,???????????????? , EEPROM?
FERAM?? 2 000? ; ( 4)?????? , EEPROM?? 105～ 106? ,? FERAM???
10
12? ; ( 5)??? ,?? FERAM??????????????????? ,? β??、 X
????????? EEPROM; ( 6)??????? ,?????????????? 1 000
?? ,?????????????????? (??? 3. 9? 7. 0)。 ?? ,???????
? ,???????????? ,???????????。 ?? ,????????? ,??
????????????? [4, 5 ] ,???? ( PZT)???????、???????。??
? ,???????????????? ,??????????? SBT ( SrBi2 Ta2O9 )??
? [6 ] ,????????????、?????? ( PLD)、???????????
( MO CVD)、?? -??? ( So l-Gel)?????。??? Sol-Gel????????? ( PLT)?
? ,????????? ,??????? ,?????????????? ,?? FERAM
???????????。
2　溶胶与样品制备
? La2O3??????????? ,?????????? 99. 98%。????????
?????????? ,?????? ,????????????????。?? ,????
?? ,????。 ?? ,???? N, N-?????? ( DM F) ,???? ,?????????
??。?? ,????????????? ,?????? ,????????。??????
????????????。
PLT????????????????。 ????? 0. 5 mol· L- 1 ,?? 3 000? /
? ,?? 40?。??? Pt /Ti /SiO2 /Si????。??????:?Υ76 mm、 n? < 100> Si?
??? ,????? 500 nm SiO2 ,???????????? ,??? 15 nm Ti ,???? 80
nm Pt。 X???? ( X RD)???? ,?? Pt???? < 111> ??。 Sol-Gel???????
???????????? ( RTP)?????????? ,??????????? 150℃ ,
5?? ,?????????????。????? 400℃ , 5?? ,????????? ,??
3553? ????: Au /PLT /Pt??????????? 　
??????????? PbO、 TiO2? La2O3。???????? 630℃ ,? 5????? ,?
?、?????? 2?? ,?????? 5??。??、??????????????。??
??????????。???????? ,??????????????? ,?????
??? ,???? 100 nm?? Au???? ,??? 350℃? N2??? 15?? ,?? Au /
PLT /Pt????。
3　测试与结果
??????? X?????? ,????????λ= 0. 154 nm? Cu?? Kαα??。
????????? 40 kV ,??? 35 mA。??????????α?????。? 0. 5 mo l
· L- 1??? ,??????? ,?????????? ,? 80 nm,???????????
?????????????????。 ??????????? Radiant Techno logies?
???? RT66A???????????、??????、?????? (?????? )、
???????? (?? 1 MHz??? )??。 ? 1?????? XRD?。? 2?????
???????? 5 V??????。? 3???? 2 V? 12 V???????????。
? 4???? 0. 4μm??????????????。? 5?????????? RT66A
????????? (?????? )。? 6????????????? 14 V? 10 V??
????????。
　　　? 1　 PLT?? XRD?　　　　　　　　　　　　　? 2　 Au /PL T /Pt???????
　 Fig. 1　X RD spectrum o f PLT thin film　　　　　　　 Fig. 2　 P-E loop o f Au /PLT /Pt capacito r
4　讨　　论




FERAM??????????????? P r≥ 10μC /cm2。?? FERAM?????
?????????? ,?? P r????????。?? 2?? 3?? , 5 V?????? P r
= 22μC /cm2 ,???????????????????。??????? RT66A?? ,?
??????“?????????”?? [3 ] ,???????????。 ????? P r??
?????????。 ?? 1?? ,???????? < 100> < 001> ??。???? ,??
La?????????? PbTiO3????? [8 ] ,??? La?????? ,????? a?
???? , c????? [ 9] ,? < 001> ?? < 100> ?????。 ??? Pb /La= 83 /17??
?。? < 111> Pt?????? PLT????? ,????? ,??????????、??
????? ,????????????????。
4. 2　????????
? FERAM??????????????“ 0”?“ 1”????? ,????“??”?
?。?? 3?? ,?????????? 3 V??? 4 V? ,?????????? 1. 2μC /
cm
2??? 21μC /cm2 ,?? 4 V??? 12 V, P r?????? 4μC /cm2。????????
??????? 3～ 4 V? ,????????????。??? 2???????????
??????????? ,???????????? FERAM????????。 ???
???“??”?????????????????????????????。
? 3　????? PLT?????????　　　　? 4　 PLT??????????????　　　
　 Fig. 3　 The remanent polarization of　　　　　　　 Fig. 4　 The effect dielectric constant of
Au /PLT /Pt capacito r PLT film versus applied vo ltag e
4. 3　????
FERAM???????????? CMO S??????? ,? V≤ 5 V。????
3573? ????: Au /PLT /Pt??????????? 　
EEPROM???????????????。???????? , 4～ 5 V????????
????????????。? 0. 4μm?? PLT? ,?????? Vc≤ 2. 5 V ,?????
? Ec? 60 kV /cm2。 ???? CMO S????????、????。
4. 4　????
? 4????? RT66A????????? K ef。???? K ef= Cd /X0S ,??????
?。?? C???????????????? ,d??? , S????? ,X0??????
?。???????????????? ,????????????????? [ 10]。?? ,
??????????????。????????? HEWLET T4194A????????
???????????? ,????? 0. 01 V?????? ,??? RT66A??? K ef?
????。
???? ,??????? K ef????????。?? 4?? ,????? 5 V?? K ef
= 1 300,??????????????????? (??? 3. 9? 9. 0)。???? ,???
??? 0. 4μm, 10μm× 10μm??? PLT??????? 2. 9 pF。???????。??
???????????????。
4. 5　???
?????? FERAM???????????。 ? 5??? 5 V?????? Id=
3. 2× 10- 8 A /mm2。?????????? ( PLD)????? PLT?????????
? [11 ]。?????? ,? So l-Gel? ,?????????。??????? ,? 10μm× 10μm
????? ,?????? 3. 2× 10- 13 A。???? ,???????????、?????、
??、????????????????。??: ??????????????????
???????、??? ,????????????????、???。
　? 5　 Au / PLT / Pt????　　　　　　　　　　　　　　? 6　 Au /PLT /Pt???????
　 Fig. 5　 The leakage density o f Au /PLT /Pt capacito r　　　　 Fig. 6　 Fa tigue property of PLT film
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4. 6　????
??????? ,?????????????? ,??????????? ,?
FERAM??????? ,??????。???? ,????? ,?????? , Pr????
? ,??????。? 6????????????????。?????????????
Vpp= 10 V? ,? 4. 5× 1011??? ,?????? P r????????? 82% 。? Vpp= 14V
? ,? 5× 1010???? P r???????? 62%。??????????????? ,??
???????????? FERAM?????。??????????????? ,??
?? RuO2????????? Pt? Au?? [12 ]。
5　结　　论
????、??????????? Sol-Gel?? ,???????????????
? ,??? Pt < 111> ????? < 100> < 001> ???? PLT [ ( Pb0. 83 La0. 17 ) TiO3 ]??。?
???? Au /PLT /Pt??????????:????????? ,???????? ,?
???????????????。 ????????“??”???? ,??????? ,?
???? FERAM???????。
? ? ? ?
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